The specific brain structures or neural mechanisms underlying dysfunction in individuals with AttentionDeficit/Hyperactivity Disorder (ADHD) are not well established, particularly in regard to white matter (WM). Diffusion tensor imaging (DTI) was used to investigate WM in 12 adolescent males diagnosed with ADHD only and 12 typically developing controls (group matched; mean age = 15.64 years, SD = 1.15). In addition to fractional anisotropy (FA), we also examined axial and radial diffusivity (AD and RD) in an effort to help elucidate conflicting findings suggesting that both lower and higher FA values are characteristic of ADHD. Tract-based spatial statistics and voxel-wide analyses were conducted on the data utilizing a prefrontal mask to enable focus on fronto-striatal and prefrontal pathways. Adolescents with ADHD had significantly higher FA and AD values in fronto-striatal pathways compared with controls. No differences were observed for RD. These results contribute to the growing literature implicating prefrontal WM variations in neuropsychiatric disorders, and are consistent with findings suggesting a role for fronto-striatal pathways in ADHD pathophysiology.
Introduction
Attention-Deficit/Hyperactivity Disorder (ADHD) is a behaviorally defined disorder affecting approximately 3-5% of school-aged children (American Psychological Association, 1994) . ADHD is characterized by problems with inattention, impulsivity, and hyperactivity causing significant impairment in multiple settings. Although behavioral and cognitive deficits in ADHD are well described, the specific brain structures or neural mechanisms underlying dysfunction in ADHD are not well established, in part because attention is a complex cognitive ability that involves multiple interconnected brain regions. Though the diagnostic construct of ADHD is heterogeneous with respect to genetic and environmental risk factors, these factors may converge at the level of aberrant neurodevelopment and functional neuroanatomy.
Most studies have focused on the contribution of cortical gray matter anatomy to brain function; however, in recent years, it has been recognized that white matter (WM) also makes an important contribution to cognition and emotion. WM comprises nearly half of the average human brain volume and plays a key role in development, aging, and many neurological and psychiatric disorders across the life span. In ADHD, anatomic MRI studies show decreased WM volume throughout the brain and, in particular, the prefrontal cortex (e.g., Krain and Castellanos, 2006) . Significant decreases in WM volume have also been observed in children who are not medicated for ADHD (Castellanos et al., 2002) . The cortical networks mediating cognitive function establish connectivity through WM pathways. Localized changes in cortical activation within the attentional network (e.g., frontal lobes) may result from anatomical variations of WM at various points in the network. Since higher order cognitive functions depend on intact communication between cortical areas through projection, association and commissural fibers (Skranes et al., 2007) , investigating WM may elucidate our understanding of psychopathology.
Diffusion tensor imaging (DTI) is a magnetic resonance imaging (MRI) technique that provides information about WM microstructure in vivo. The myelin sheath and cell membrane restrict the diffusion of water perpendicular to the direction of the axons in WM, whereas water diffuses more readily parallel to the axons. This directional dependence of diffusion is quantified as anisotropy. Fractional anisotropy (FA) is a normalized measure of diffusion anisotropy and varies between 0 (equal diffusion in all directions) and 1 (highly directional diffusion), and is influenced by fiber coherence, myelin, extracellular diffusion, and axonal density (Sen and Basser, 2005) . Axial diffusivity (AD, diffusion along the fiber) represents coherence of WM while radial diffusivity (RD, diffusion perpendicular to the fiber) is thought to be related to axonal myelination (Song et al., 2002) . Although most ADHD studies report FA values, it has been argued that this may not be sufficient to characterize WM neuropathology (Alexander et al., Psychiatry Research: Neuroimaging 202 (2012) 150-154 
